Context: Improving the acquisition of osteopathic manipulative treatment (OMT) skills may increase student confidence and later use of OMT. A first step in this process is determining the optimal table trainer-to-student ratio (TTR).
energy techniques in first-year osteopathic medical students using preworkshop, postworkshop, and retention written assessments and postworkshop and retention practical assessments. We hypothesized that students in groups with lower TTRs would score significantly higher on postworkshop and retention assessments, as well as have notably greater improvement in pre-to postworkshop assessment scores, than students in groups with higher TTRs.
Methods
In fall 2013, first-year osteopathic medical students were recruited by e-mail and OMM classroom announcements at 3 participating COM study sites-the is to establish foundational knowledge in osteopathic manipulative medicine (OMM) that students can build on during clinical training in their third and fourth years. However, studies [1] [2] [3] [4] have shown that the use of osteopathic manipulative treatment (OMT) declines as students progress through osteopathic medical school and postgraduate training. A survey of fourth-year students showed that nearly 20% reported lack of confidence in OMT skills as the primary reason for not using OMT during their clerkships. 5 The surgical literature [6] [7] [8] Students were given a paper copy of the PowerPoint presentation at their workshop.
Written Assessments
The 3 The final practical assessment score was calculated by multiplying the criterion and proficiency scores for a maximum score of 300 points. The maximum criterion score was 30 points, and the initial proficiency score, before deductions, was 10 points. No partial credit was given for this element. If the student repeated the contraction 3 or more times, he or she received a score of "2". If the student repeated the contraction less than 3 times, he or she received a score of "0". Table 2) ; postworkshop scores were highest, followed by retention scores; preworkshop scores were lowest. The TTR had no significant effect on any of the written assessment scores (P≥.15).
The preworkshop written assessment scores differed significantly between study sites (P<.001) ( Table 3) .
After preworkshop scores were accounted for, no significant differences were found between study sites for postworkshop or retention written assessment scores (P≥.62). Within each study site, written assessment scores were significantly related to the timing of the assessments, consistent with results when all study sites were combined (P<.001).
A total of 173 techniques were scored for the postworkshop practical assessment, and 164 for the retention practical assessment; 11 techniques for the postworkshop and 8 for the retention practical assessments were not graded because of technical errors in the digital recording process. A significant interaction was found between TTR and timing of the assessment (P=.02) ( Each written assessment included 10 multiple-choice, case-based items, for a maximum score of 10 points. Practical assessment scores were calculated for each technique performed, and each student performed 2 techniques; there was no significant interaction between study site and timing of the practical assessment (P=.61). Number of students indicates number who completed the indicated assessment at the indicated site. For written assessment scores, P values were derived from Friedman tests for within-group comparisons of scores by timing of the assessment. For practical assessment scores, P values were derived from general linear mixed models for within-site comparisons of scores by timing of the assessment. addition, the students in groups with a 1:2 or 1:4 ratio learned suturing with a higher level of proficiency than those in the group with a 1:12 ratio, and this difference was evident at both postworkshop and retention assessments. Because they found no significant differences between the 1:2 and 1:4 ratio groups, Dubrowski and MacRae 12 concluded that 1:4 was probably the optimal instructor-to-student ratio.
Additional studies with more participants that also evaluate other techniques and body regions are needed to determine with certainty whether TTR affects acquisition of OMT knowledge and skill.
During the workshops in the current study, first-year osteopathic medical students were exposed to multiple methods of presentation for learning muscle energy skills, including auditory, visual, written, and psychomotor methods. Although individual student learning styles vary, most students seem to prefer a multimodal delivery of educational content. 13 Therefore, the teaching methods used in our workshop presentation were designed to mimic those used to teach OMM at most COMs, but they may have affected immediate vs long-term retention scores. We permitted students to review a handout of the PowerPoint presentation they viewed during the workshop before they completed the postworkshop and retention written assessments. As a result, students who learn best through written materials may have scored better on the assessments than other students. Therefore, the current study may be assessing the effect of PowerPoint and video presentation instruction, augmented by various TTRs, instead of the effect of TTR alone on learning. In the suturing skills study by Dubrowski and MacRae, 12 the suturing skills were taught by live demonstration.
In the current study, students demonstrated techniques on each other, in pairs, during the practical assessments.
During both practical assessments, criterion scores were assessments to assess suturing skills, rather than practical and written assessments, as in our current study.) They found that student scores for suturing skill performance were highest immediately after the workshop and declined significantly 1 week later, despite remaining higher than preworkshop scores. In these handouts may have confounded our assessment of the effect of TTR on knowledge and skill acquisition, as evidenced by the lack of correlation between written and practical assessment scores for individual students. Future studies may better isolate the effect of the TTR on student learning by eliminating the handout.
Another limitation was a disparity in the timing of the anatomy and OMM curricula at the different COMs, which affected scheduling of the workshops so that they occurred before that content was taught. Because spinal anatomy and palpatory skill development were taught at different times, this disparity is probably responsible for the significant differences in written and practical assessment scores between the COMs. For example, 1 COM offered an OMM practical assessment on thoracic and lumbar spinal diagnosis 2 weeks before the study workshops, and its students scored significantly higher on preworkshop written assessments than students at the other COMs.
Another COM had no muscle energy technique training in their OMM curriculum before the study workshops, and its students scored significantly lower on the practical assessments. Recruitment issues also contributed to this Because students had access to comprehensive handouts, To better determine the effect of TTR on students'
OMT knowledge and skill acquisition, future studies should include more participants for more statistical power, evaluate other techniques and body regions, and isolate the impact of detailed written handouts on assessment scores. The current study also found that student order in paired demonstrations may affect practical assessment scores because students who demonstrated techniques second scored higher than students who demonstrated techniques first. Therefore, COMs should consider randomizing student order during practical assessments.
